Senator George J. Mitchell Center
Annual Technical Report
FY 2012

Senator George J. Mitchell Center Annual Technical Report FY 2012



Introduction

The Maine Water Resources Research Institute (Maine Institute) is the primary locus that sustains water
science in the state through its support of research, graduate studies, and outreach. These fundamental and
essential functions, which would not exist without Congressional authorization and appropriations, are not
duplicated in the state in any other form. The federal money that supports the Water Resources Research
Institute is highly leveraged with other funds provided by stakeholders, universities, and researchers. Research
project proposals are evaluated by peer-review and approved by our Research Advisory Board composed of
members from the U.S.G.S. Water Science Center, State Environmental Agencies, U.S. EPA, academia, and
industry. During the FY12 period, the Maine Institute supported six (6) research projects, including three
student-directed projects: (1) Detection and removal of PPCP's from water supplies; (2) Mercury informatics
for aquatic systems; (3) Contributions of street dust to degraded urban streams; (4) Coastal effects on mercury
in freshwater fish; and (5) Quality assurance of student scientist data (well water) to improve trust. The Maine
Institute supported additional Information Transfer activities such as working with municipalities to manage
salt to protect water quality, the Maine Water Conference and GET WET! activities. These projects directly
supported four graduate students and three undergraduate students.

The Maine Institute Director, John Peckenham, also serves as the Associate Director of the Senator George J.
Mitchell Center. The Mitchell Center provides the administrative home for the Institute. This structural
association greatly enhances our efforts to have the Maine Institute increase the breadth and accessibility of
water research in Maine. The Mitchell Center is the recipient of a five-year EPSCoR grant from the National
Science Foundation to develop the Sustainability Solutions Initiative. This grant is fostering even greater
multi-institutional, interdisciplinary research projects, including several projects related to water resources.

The 19th annual Maine Water Conference was held in March and continues to be the most important regional
event for the water community. The number of people and organizations who support and contribute to this
conference reflects the importance of water to the people of the State of Maine. Through the hard work of
Mitchell Center staff, the Conference Steering Committee, and major supporters, we have been able to address
the important water issues in Maine and to bring together diverse interest groups.

The Water Resources Research Institute's affiliation with the Mitchell Center gives us the ability to support
both large and small projects that address important local needs. It also provides us leverage to develop and
attract funding from other agencies. This program is strongly supported by UMaine's Vice President for
Research who contributes $50,000 annually to the 104b research projects. In FY 12, the Maine Institute had
projects that brought in other funds from state agencies (e.g. Department of Inland Fish and Wildlife,
Department of Environmental Protection), federal agencies (e.g. U.S. Fish and Wildlife, U.S. Environmental
Protection Agency, National Oceanic and Atmospheric Agency), and foundations. None of these projects
would be possible without the support of the federal Water Resources Research Institutes program and the
U.S. Geological Survey.
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Research Program Introduction
Research Program Introduction

The Maine Water Resources Research Institute supports research and information transfer projects using 104b
funds. Projects are awarded on a competitive basis using a two-stage selection process. The Research
Advisory Committee, comprised of the Institute Director, Regional U.S.G.S. Chief Scientist, state and federal
agency representatives, and water resources professionals, set the research priorities based on current state
needs and issues. The Institute issues a call for pre-proposals in the spring. The pre-proposals are reviewed by
the Executive Committee (5 individuals) and full proposals are solicited for 150% of available funds. Full
proposals are sent out for external review (out-of-state reviewers are required). The full Research Advisory
Committee (12 members) reads the proposals and reviews to provide the Institute Director with a selection of
proposals to fund. Much effort is made to solicit suggestions for themes, to diversify the types of projects
funded, and to include researchers from the small colleges and universities in the state. Preference is given to
support new faculty and projects developed by students. Investigators are encouraged to collaborate with state
and federal agencies and to seek additional contributions for their projects.

In consultation with our Research Advisory Committee, we include students in our general call for proposals.
Response to this student-centered program has been strong and it will be continued.
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pact of Pollutants in Street Dust on the Long Creek Watershed, South Portland, ME: Collaborative Research Between USI

Investigating the Impact of Pollutants in Street Dust on the
Long Creek Watershed, South Portland, ME: Collaborative
Research Between USM, CCSWCD, and LCWMD

Basic Information

Investigating the Impact of Pollutants in Street Dust on the Long Creek Watershed,
South Portland, ME: Collaborative Research Between USM, CCSWCD, and LCWMD

Project Number:|2012ME256B
Start Date:|3/1/2012
End Date:(2/28/2013
Funding Source:|104B

Congressional
District:

Research
Category:

Title:

first

Water Quality

Focus Category:|Non Point Pollution, Water Quality, Education

Descriptors:|None

Principal
Investigators:

Publications

Lucille Benedict, Kate McDonald

There are no publications.
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Investigating the Impact of Pollutants in Street Dust on the Long
Creek Watershed, South Portland, ME: Collaborative Research
between USM, CCSWCD, and LCWMD

Lucille A. Benedict', Kate McDonald?
1Univers,ity of Southern Maine, Department of Chemistry, Portland ME
2Cumberland County Soil and Water Conservation District, Windham, ME

General Results

This collaborative undergraduate research project between USM, Cumberland
County Soil & Water Conservation District (CCSWCD) and Long Creek Watershed
Management District (LCWMD) is dedicated to exploring the concentrations, trends, and
fate and transport of chloride, metals, and PAHSs in street dust and their effects on
sediment and surface water quality within the Long Creek watershed. Over the past
year 4 undergraduate students have worked on this project collecting samples,
processing samples, and analyzing the data. In the summer of 2012 over 100 samples
were collected in the Long Creek watershed that include monitoring site samples and
samples from a day long sampling event. Data from the monitoring sites has been the
focus of data analysis to this point in the research.

Data from street dust and catch basin samples collected from numerous
locations in Long Creek, including four monitoring sites indicate that high levels of
carcinogenic PAHs (cPAHSs) as well as copper, zinc, and chromium are present in street
dust samples. Levels of cPAHs were above the outdoor commercial worker Maine
Remediation Action Guidelines (RAGs). This project investigated the effectiveness of
periodic street sweeping on contaminant accumulation in street dust in the watershed
and the extent of contamination in surface water and sediment from street dust.
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Figure 1. Map monitoring sites within the Long Creek watershed.
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There is a great deal of variability in metals, chloride, and PAH concentrations at each
monitoring site. When comparing the sites to each other it is evident that as traffic
volume, and the amount of vehicles coming to a stop and starting up increases the
levels of metals and PAHs increases.

Cr Cu Zn Pb Cl Br __ TPAH
Mean (ppm) 657  21.1 76.6 286 147  0.67 334
Site 1 %RSD 3110 410 784 139 117 503 118
(Background) Max.(ppm) 145 60.0 378 434 663 1.5 102
Min. (ppm)  35.1 123 457 231 20.6 0.3 3.78
Mean (ppm) 159 543 294 428 1212 111 21.0
%RSD 248  33.1 3114 113 137 46.8 38.9
Site 2 Max.(ppm) 246 968 496  57.6 8030 1.9 34.0
Min. (ppm) 749 225 116 323 205 0.3 11.4
Contam. Ratio 2.4 2.6 3.8 1.5 8.2 1.7 0.63
Mean (ppm) 167 88.6 3147 420 848 1.34 492
%RSD 282  49.1 443 145 125 469 980
Site 3 Max. (ppm) 265 199 705 535 5219 28 1591
Min. (ppm) 586  23.1 739 273 555 0.3 524
Contam. Ratio 2.5 4.2 4.1 1.5 5.8 2.0 15
Mean (ppm) 170 544 218 392 712 1.05 463
%RSD 236 355 308 115 100  79.1 153
Site 4 Max. (ppm) 268 107 453 470 3015 45 203
Min. (ppm) 988 182 105 305 204 0.3 7.27
Contam. Ratio 2.6 2.6 2.9 1.4 4.8 1.6 1.4
Mean (ppm) 87.7 313 159 393 768 1.87 16.2
%RSD 441 473 388 849 153 765 37.1
Site 5 Max.(ppm) 194 672 357 455 4305 54 26.2
Min. (ppm) 526 16 98.7 326 942 04 7.68
Contam. Ratio 1.3 1.5 2.1 1.4 5.2 2.8 0.48

Figure 2. Levels of metals, chloride, bromide, and TPAH (sum of 16 EPA priority
PAHSs). Contamination ratios (contam. ratio) were calculated by dividing the average
concentration of each site with the average concentration of the background (Site 1).

PAHs

* Mean TPAH concentration at Site 3 is an order of magnitude greater than
average levels at any other site. These levels are attributed to a high volume of
traffic at the intersection, as well as the application of coal-tar sealant on a
parking lot uphill of the sampling site.

+ At Site 3 five PAHs (benzo[a]lanthracene, benzo[b]fluoranthene, benzo[a]pyrene,
diben(a,h)anthracene, indeno(1,2,3-cd)pyrene) exceeded the Maine Regulatory
Guidelines (RAGs) on the week of and the week directly after the application of
coal-tar sealant on a near-by parking lot (4/28 & 5/3).

Throughout the sampling benzon[a]pyrene remained above RAG levels.

Metals

+ Sites 1 and 5 generally had the lowest concentrations of Cr, Cu, Zn, and Pb over
the time of this study.
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« Sites 2, 3, and 4 show an increase in these metals from April until August, and
then a decrease from September to February, possibly due to changes in traffic
volumes.

Chloride
+ Chloride shows the opposite trend of the metals, with highest levels dominantly in
April, and from November through February, likely due to salting for the roads
during storm events.

Based upon the data, sweeping of areas with high volumes of traffic and regular
stopping and starting of cars would have the largest impact on limiting the levels of
these contaminants reaching Long Creek. The timing and frequency of sweeping should
also be focus between June and September when levels of metals and PAHSs are
highest. This data will be added to the Long Creek Watershed Management District’s
database and will be used in the future to aide in decisions on street dust management.

Future Work

In the summer of 2013 we will continue the collection of samples from the monitoring
sites in Long Creek. These samples will all be analyzed for metals, and that data will
continue to be shared with LCWMD. Samples from the bulk sampling even have been
analyzed for metals, the data will be analyzed over the summer. PAH analysis on the
rest of the samples collected in 2012 will continue as well this summer and into the fall.

LCWMD and USM are working on a publication to submit in the Fall of 2013 on the
metal data collected.
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Informatics approaches for reuse and modeling of heterogeneous mercury data

Informatics approaches for reuse and modeling of
heterogeneous mercury data

Basic Information

Informatics approaches for reuse and modeling of heterogeneous

Title:
mercury data

Project Number:|2012ME260B

Start Date:|3/1/2012

End Date:|2/28/2013

Funding Source:|104B

Congressional District:[Maine 2nd

Research Category:(Water Quality

Focus Category:|Non Point Pollution, Models, Toxic Substances

Descriptors:|None

Principal Investigators:|Kate Beard, Linda Bacon, Melinda Neville

Publications

There are no publications.
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